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[January 28, 1947] THE AETIOLOGY OF CHRONIC RHEUMATISM Dr. W. S. C. Copeman: History.-The word arthritis is of great antiquity; it was used by Galen and his successors as indicating any affection of the joints of the body, as opposed to those of the feet for which the term podagra was used. "De Arthritide" was the title of books by Guillaume de Baillou (1591), Sennert (1631) and Schneider (1664) . Arthritis being a generic term naturally included gout, which was not finally differentiated from other forms of arthritis until Sydenham did so in 1676 although de Baillou had suggested previously the possibility of the existence of other causes of chronic joint pathology. Medical thought was dominated until the seventeenth century by the humoral theory of pathology and etiology, consequently arthritis and rheumatism were explained in terms of this hypothesis until well on into the eighteenth century, and indeed its influence is even now not entirely defunct.
To Galen and his successors for many centuries rheumatism (pev,a'rto-&oq) meant an internal discharge of a thin catarrhal humour from the blood into the joint cavities (arthritis) or elsewhere. Thus in the spring and autumn catarrhs of the respiratory mucous membranes are common and are accompanied by an external discharge of mucus, whilst a similar seasonal variation is recognized in rheumatic and gouty attacks. As is well known the word gout derived from this conception of the peccant humour being distilled drop by drop (gutta-drop) into the affected joints. Frederick Hoffmann (1660-1742) changed this conception somewhat by stating that "rheumatic" pain of all sorts is but a manifestation of a humour which distends the smallest blood-vessels of the affected part, so causing pain. Later writers such as Cullen (1710-90) attribute the onset of rheumatism and arthritis to the effect of cold and damp generally on a debilitated body. Later the mechanical school of Sauvages (1706-63) tended to regard arthritis as being a secondary effect of atony and rigidity of the soft tissues-fibrous tissues and muscles-surrounding and moving the affected joints. Nothing more constructive emerged until Landre-Beauvais separated the syndrome now known as rheumatoid arthritis from gout in 1800 under the name "goutte asthenique primitive"-no doubt out of respect for the traditional superiority of gout in this field, since he expressed his belief that they had no real connexion. Osteo-arthritis was first described and recognized as being a disease distinct from gout by William Heberden in his "Commentaries on Disease" published in 1802, the year after his death. It was only finally differentiated from rheumatoid arthritis in 1907 (A. E. Garrod). Non-articular rheumatism under the name of "chronic rheumatism" was distinguished from rheumatic fever and gout by J. Haygarth in a paper on the "Discrimination of Chronic Rheumatism from Gout, Acute Rheumatism, Scrophula, Nodosity and other Painful Diseases of the Joints and Muscles" (1813). ,Etiology of rheumatoid arthritis.-The humoral view has already been indicated, and held the field in arthritis of all types until Haygarth in a paper read to some friends in Warrington in 1779 described that "disease of joints almost peculiar to woman, and generally beginning about the period when the menses naturally cease".
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In 1805 he expanded this in a published tract calling it "nodosity of the joints" and quoting 34 cases all but one in women. This would seem to foreshadow the role subsequently assigned by some later observers to the endocrine system in rheumatoid arthritis. Fuller in his book on "Rheumatism, Rheumatic Gout and Sciatica" (1852) agreed that the real factor must be a general blood poison, to the formation of which cold, debility and other conditions might conduce. The chemical view in the middle of the nineteenth century which postulated an excess of uric acid in the blood and tissues (or lactic acid-Todd), was introduced by Haigh, and enjoyed brief popularity. The name rheumatoid arthritis was coined in 1859 by Sir A. B. Garrod, and it is perhaps of interest to quote his reasons for doing so. He states that the term rheumatic gout is given to a disease having a peculiar pathology in no way related to gout, and not necessarily to rheumatism-and which is sometimes termed chronic rheumatic arthritis. He then says ". . . although un- willing to add to the number of names, I cannot help expressing a desire that one might be found for this disease . . . perhaps Rheumatoid Arthritis would answer the object, by which term I should wish to imply an inflammatory affection of the joints not unlike rheumatism . but differing materially from it". He considered its causation to be "exposure to the influence of powerful depressing causes, either mental or physical, and sometimes possibly by.-subacute rheumatic fever". He showed that there is no excess of uric acid present in the blood.
During the last third of the century, before the rise ot bacteriology, the influence of the C.N.S. was invoked by Charcot (1868) and later by Pierre-Marie largely as the result of its bilateral and symmetrical distribution and its selective action on the small muscles of the hands. He also first drew attention to its centripetal mode of progression. The neurotrophic hypothesis associated with the name of Weir Mitchell also lingered on until the end of the century as evidenced by J. K. Spender's opinion in 1897 tehat "Rheumatoid Arthropathy" would have been a better name for rheumatoid arthritis had Garrod only adopted it instead of the latter in 1859. He regarded the disease as a neurosis. The current view at this time as expressed in Allbutt's great "System of Medicine" (1896 edition) was that rheumatoid arthritis was primary or secondary. Primary types resulted from general weakness due to mental wear and tear and worry, too frequent child-bearing, unfavourable hygiene, &c., and it often appeared as a sequel of influenza (of which outbreaks were common at that time). It is stated that "the term primary rheumatoid arthritis is justified by the fact that a state of the system and of the general health has been brought about which is favourable to a degenerative process . . . in addition there is the grave poisoning of nerve centres, and the disturbed nutrition which is the result". The interesting observation is made that "rheumatoid disease is a near neighbour of tuberculosis; and when a proclivity to tuberculosis exists in a family we may expect that any rheumatic member of that family may become rheumatoid". Secondary rheumatoid arthritis is-stated to be "a special form which occurs after rheumatic fever-a sequence which justifies the adjective rheumatoid".
In 1909 A. E. Garrod introduced the metabolic factor as being causative of certain forms of chronic arthritis other than gout, a hypothesis which was taken further by Pemberton in 1912 who found metabolic disturbances in the form of lowered sugar tolerance in 60% of his cases of rheumatoid arthritis.
The infective hypothesis was initiated by Benjamin Rush, an American physician, who in 1803 cured a case of rheumatoid arthritis (?) of the hip by the removal of an aching tooth. In 1896 Bannatyne, Wohlmann and Blaxall described 100 cases of rheumatoid arthritis from which they had isolated a small bacillus with polar staining which they believed to be causative. In 1904 Goldthwait of Boston split off infective arthritis in his classification as being distinct from rheumatoid arthritis, of which the cause was said to be "idiopathic". Soon after Still's description of the juvenile form of rheumatoid arthritis in 1896, Bannatyne et al. stated their belief-which was that also of Still himself-that the glandular enlargement seen in this form of disease is important evidence of infection.
Infective arthritis.-The rise of bacteriology in the last quarter of the nineteenth century led to the recognition of a large group of specific infective arthritides including gonococcal, streptococcal and dysenteric. Tuberculous arthritis had been recognized and described before this period on clinical grounds notably by Richard Wiseman, surgeon-in-ordinary to King Charles II, who thought it could be cured by the royal touch in common with the more banal manifestations of scrofula. It will be remembered also that Percival Pott wrote on tuberculosis of the spine in 1779, giving rise to the name Pott's disease. In this connexion may be mentioned also the belief of Poncet (1849 Poncet ( -1913 ) that a tuberculous focus in the body will, under certain circumstances, give rise to a polyarthritis which is indistinguishable from rheumatoid arthritis of other causation, and sometimes other forms of joint disease including hypertrophic pulmonary osteo-arthropathy.
References to the role of syphilis in causing arthritis manifestations are to be found very soon after its establishment in Europe. Villalobos (1473 Villalobos ( -1560 and Fallopius (1523-62) are quoted by Rolleston. J. Russell of Edinburgh referred in 1802 to syphilitic arthritis, whilst Clutton's famous description of arthritis of the knee-joints in 1886 showed that congenital syphilis could also be held responsible for certain types of arthritic manifestations.
William Hunter was the first observer to point out the possible remote effects, including arthritis, of focal-especially oral-sepsis. This hypothesis was much popularized by the late Sir William Willcox but has been used perhaps to explain too much.
£ETIOLOGY OF OSTEO-ARTHRITIS Although osteo-arthritis is a very ancient disease it was not clinically differentiated from other forms of arthritis until Cruveilhier did so in his paper published in 1829 entitled "Usure des Cartilages articulaires". He attributed the cause to inflammation, an opinion which was shared by most subsequent writers including Adams (1857 ), until Goldthwait (1904 stated his view that it is a constitutional affection with local joint manifestatiorn which may be polyarticular-a view which would nowiays perhaps be considered to be more applicable to rheumatoid arthritis. Stockman in 1920 summarized the current view in the words "The cause of chronic osteo-arthritis is not known. Its onset has been attributed to cold and damp, trauma, previous joint disease, heredity and senile changes, but these can at most only be regarded as causes predisposing to the very definite and specific alterations which take place in the joints". I doubt if my colleagues will be able to advance very much upon this dictum of twenty-seven years ago! In 1933 Lawford Knaggs working on Strangeway's specimens in the Royal College of Surgeons concluded that rheumatoid and osteo-arthritis merge clinically and pathologically and are expressions-at opposite ends of the same scale-of a single disease, which is toxic in origin.
Non-articular rheumatism.-Balfour writing in 1816 quotes Cullen's (1710-90) views on the etiology of chronic rheumatism, in which category no doubt the nonarticular forms are included. Cullen gives it as his opinion that it originates from a morbid affection producing congestion of the capillaries, tending to "an atony both of the blood-vessels and of the muscular fibres of the part affected, together with a degree of rigidity and contraction in the latter, such as frequently attends them in a state of atony". Balfour says: "Thus exposure to cold produces in one person catarrh, in another pneumonia, in another pleuritis, in another rheumatism, APRIL-JOINT DIS. 2. Dr. Philip Eflman: Our first step before we discuss the aetiology of chronic rheumatism is to attempt a definition and simple classification of chronic rheumatism although precision, in our present state of knowledge, is not possible. I cannot, unfortunately, include to-day a discussion of rheumatic fever, although I am personally of the opinion that the: evidence continues to reinforce the unitary theory Qriginally propiund6d by Jonathan Hutchinson and Poynton that the rheumatisms in the restricted sense in which we shall employ the term are allied to one another and constitute a family group among diseases due to some common weakness. Chronic rheumatism comprehends a group of diseases of the locomotor system characterized by pain and stiffness and, where joints are involved, by local swelling. General constitutional disturbance may or may not be present, depending on the nature of the lesion, and the onset, while usually insidious, may also be acute. The ensuing diseases of chronicity become, when untreated, associated with crippledom of varying degree. In view of their unknown etiology a better designation is probably non-specific diseases of the joints and related structures.
Endless classifications-in the neighbourhood of sixty-have been introduced by numerous committees and have produced much confusion. My own preference is for a return, with slight modifications, to the classification originally propounded by Sir Archibald Garrod in 1890. He recognized two essential types of chronic non-specific arthritis, viz. rheumatoid arthritis and osteo-arthritis, more correctly described as degenerative arthrosis. If we include also non-articular rheumatism and bear in mind the less common chronic specific arthritides we have the basis upon which are built the simpler English and American classifications. The more specialized classification devised by a committee of the Royal College of Physicians in 1934 is the most comprehensive and scientific to date.
Analogy with tuberculosis.-The so-called chronic rheumatic diseases present a problem comparable in magnitude and significance to tuberculosis, with which they have much in common: they are responsible for much social and economic disturbance with infinite misery, disability and invalidism, more often than not occurring in the prime of life of the breadwinner of the family. But, while tuberculosis is an infectious disease of known etiology associated with mortality, chronic rheumatism is, on the other hand, a disease of unknown mtiology associated with morbidity. It has hitherto been relegated to the list of uninteresting ahad incurable diseases and has been treated in the main almost with indifference by the profession, although few would contest that a life of helplessness, total incapacity with the patient a burden to himself, his family and society, is worse than death. Nevertheless, the prevailing general attitude of defeatism in relation to the rheumatic diseases in general and to chronic arthritis in particular is quite unjustified. At present in-patient and out-patient facilities and provision for teaching and research are hopelessly inadequate. It is my firm conviction-and I may be pardoned for being somewhat provocative-that the rheumatic diseases are primarily the concern of the general physician, working closely with the general practitioner, rather than of the ultra-specialist, and they must resume their rightful place within the province of general medicine if they are to be successfully controlled. Only in this way will the patient be viewed as a whole, for these diseases are, like tuberculosis, systemic diseases producing local manifestations in the joints instead of the lungs, and both simulating, at one time or another, almost any other disease in general medicine.
Regarding the exact metiology of chronic rheumatism we are regrettably in precisely the same position now as we were with tuberculosis in 1882 before Koch had discovered the tubercle bacillus. Many factors have been incriminated as metiological and a vast amount of literature of a critical and non-critical nature continues to arise. While I propose to deal more particularly with environmental factors (occupational, physical and mental), for I believe with Ryle (1947) that the development of aetiological science must now be based more and more upon sociomedical investigation, I would like, however, to deal first with a few prevailing concepts.
First, focal infection with special reference to the rheumatoid type of arthritis: Of the last 100 cases attending the Rheumatism Unit at St. Stephen's Hospital, London County Council, the duration of whose disease varied from six months to twentyfive years and averaged 61 years, many were found to be divested of teeth and tonsils, some with sinuses drained, gall-bladder, appendix, and other organs removed. Yet in spite of such radical measures in dealing with supposed focal infection the patient was frequently no better but, on the contrary, despondent and lowered in morale. I calculated that no more than 3% of these 100 cases had genuinely benefited from such treatment, but in such cases of so-called secondary focal infective arthritis removal of a carefully assessed focus of sepsis may produce a dramatic response. Similar enthusiasm has even been extended to the osteoarthritic type of disease where, it would be generally agreed, focal infection can'play no appreciable part. Non-articular rheumatism has likewise suffered similar insults in varying degree. There is surely need for a complete -revaluation of the focal infection theory. I would urge the need for a more conservative and discriminating attitude in the final analysis. The work of Vaizey and Clark Kennedy, among many others, has supplied an admirable corrective in relation to chronic rheumatism and, having disposed of many of the prevailing ideas, they point out that the cure of rheumatoid arthritis following dental extraction is the exception rather than the rule and that bad teeth are not incompatible with good general health.
Time will not permit me to refer in detail to the extensive recent literature on aetiology in relation to virus infection and the theory of bacterial allergy with the interesting experimental work of Angevine, Rothbard and Cecil, Rich and his coworkers which merits attention. Schlesinger and his colleagues in 1935 mooted the possibility of a virus as the cause of rheumatic fever, a conception upheld by Eagles, Timbrell Fisher and others and extended also to rheumatoid arthritis. Sabin at the Rockefeller Institute has further confirmed this experimental work. Basically, in the bacterial allergy theory, the acute and chronic rheumatisms are regarded as anaphylactic diseases with multiple lesions in the mesodermal system produced by continual antigen-antibody reactions in or on tissue cells. Visceral and other lesions may be explained as hypersensitivity manifestations in tissues elsewhere in the body. Levinthal believes that the debility of the antibody-producing system-the reticulo-endothelial system-is the basic cause of rheumatism and that all other indirect or precipitating factors interfere with the function of antibody production and with the capacity of reacting or maintaining the state of perfect immunity. The concept is attractive, appears rational and lends support to the unitary theory. It offers some co-ordination for the rheumatic group of diseases and suggests a relationship between the acute rheumatoid type of arthritis and rheumatic fever. It is possible, too, that the syndromes of a recurrent and transitory nature included under the term "palindromic rheumatism" of Hench and Rosenberg (1944) can be widened still further to include the so-called intermittent hydroarthrosis, serum joint disease, allergic arthritis and allied syndromes as suggested by Parkes Weber, 1946 . With regard to the so-called allergic arthritis it is not without interest to recall two long-standing cases' of asthma who subsequently developed a typical rheumatoid type of arthritis with no recurrence of their asthma.
The following two cases of allergic arthritis and intermittent hydro-arthrosis which have recently come under my care are of interest in this connexion: F. C. E., male, age 53. Physical history.-Perfectly healthy all his life until nine weeks ago when he received an injection of anti-catarrhal vaccine. Four days later there was an acute onset of knife-like pain in the left knee-joint, which became red, swollen, and tender, necessitating complete rest in bed for one week. During the next week he had acute and severe pains in the left ankle and both hips. These cleared with rest in a further fortnight. When he was seen, six weeks after the onset, the left knee-joint was still swollen and a large effusion was present. He had had 4 injections of the vaccine at weekly intervals and two days after each he had developed an urticarial rash. There was nothing noteworthy in the family or previous history. The blood uric acid was 5 6 mg. Uric acid in the joint fluid was 5'77 mg. %.
The presumptive diagnosis is that of gouty arthritis precipitated by an allergic response to foreign protein.
H. A. H., male, aged 41.-Thirteen years ago, following a minor injury, he had swelling of the left knee-joint which cleared spontaneously. Five years ago he fell on the right knee following which there was an effusion which did not clear for three months in spite of strict rest. Three years ago a recurrent swelling of the right knee followed a route march while on Home Guard exercises. Since that time there has been a persistent effusion of the right knee-joint of varying extent, increased by exercise and reduced slightly during periods of rest. On November 26, 1946, swelling and effusion occurred spontaneously in the left knee-joint as well and one week later he had bilateral hydroarthrosis. Fourteen days later he complained of severe malaise and felt as if he were convalescent from a serious illness. On examination, in addition to swelling and recurrent effusion of the knee-joint there was pitting edema of the left leg and ankle. He had no hemorrhages or purpuric spots. There was no noteworthy previous or family history.
The heart and rheumatoid arthritis.-Rich and his associates have suggested that the basic characteristics of both rheumatic carditis and arthritis result from anaphylactic hypersensitivity and I have been struck, particularly during the war years, with the number of borderline cases lying between acute rheumatism and the rheumatoid type of arthritis. The inference to be drawn is that a variable tissue Section of Medicine with Section of Physical Medicine response to the same noxious agent may be manifested. Recently I have had in hospital several cases of rheumatoid arthritis complicated by rheumatic carditis with mitral stenosis. Taking 100 consecutive cases of the rheumatoid type of arthritis in my series I find that 8 of them had co-existent rheumatic carditis and I have notes of 22 further cases where rheumatic carditis (mainly with mitral stenotic lesions) has co-existed. This is in striking contrast to the extremely high incidence of rheumatic heart disease discovered by the autopsy studies of Young and Schwedel (1944) , Bagenstross and Rosenberg (1941) and Bayles (1943) where the respective incidences were 65%, 56% and 22%. In Still's original cases of juvenile rheumatoid arthritis he reported several cases of pericardial adhesions. I have encountered at least one patient gravely ill with an acute fibrinous pericarditis who recovered, and Granirer (1946) reports a case of pericardial effusion with rheumatoid arthritis in which there was no history of rheumatic fever.
These and other studies suggest that in a large number of cases of slow progressive joint involvement cardiac lesions may be clinically silent, thereby escaping recognition. It has for some years been my practice to make a routine examination of the cardiovascular system in every case of rheumatoid arthritis and although my figures are only 8% (for clinical examination alone) I believe they are not insignificant in the light of existing literature. Should autopsy studies become more readily available, they may assist in establishing, as Young and Schwedel have already postulated, a "rheumatic state", probably highly dependent on age, with varying degrees of vulnerability of the heart and joints. I feel that the recently established Royal College of Physicians' Committee on acute rheumatism might well have had its terms of reference extended to include an investigation of its possible connexion with chronic rheumatism.
Systemic factors in rheumatoid arthritis.-In the rheumatoid type of arthritis, the systemic aspect of the disease is often of paramount importance. For example, in Felty's syndrome the accompanying lymphadenopathy, the leukopenia, splenomegaly, and sometimes hepatomegaly are interesting visceral accompaniments of the rheumatoid type of arthritis. The question arises whether these are manifestations of hypersensitivity. In this connexion I should like to refer to a case recently under my care, which I hope to publish in detail later, which proved to be one of Felty's syndrome. The case was characterized by a rheumatoid type of arthritis, splenomegaly, an'd hepatomegaly, lymphadenopathy and, later, a widespread purpura; at no time was there a leukopenia. The condition was complicated by a diffuse chronic pulmonary lesion, the radiological appearances of which were variously interpreted as compatible with Boeck's sarcoidosis, or with a pneumokoniosis (there was no history of an occupational hazard). Dr. Peter Kerley, who kindly saw the films with me, regarded the appearances as compatible with a periarteritis, an interesting suggestion in the light of a possible connexion between periarteritis and rheumatoid arthritis to which I will refer later. Autopsy findings confirmed the Felty's syndrome and, as far as the lungs were concerned, gave no evidence of sarcoidosis. They showed evidence of a curious chronic fibrosing bronchopneumonic lesion. Can this be interpreted as tissue hypersensitivity in the lung in keeping with hypersensitivity manifested elsewhere in the body? Dr. Robb-Smith, who kindly saw the sections for me, raised this as a possibility. I know of no comparable case in the literature.
In the light of such an interpretation of Felty's syndrome one is led to speculate on what is the essential difference, if any, in the pathogenesis of such conditions closely allied to rheumatoid arthritis as spondylitis ankylopoietica, psoriasis arthropathica, and Reiter's syndrome of non-specific arthritis, urethritis and conjunctivitis.
The work of Rich and his co-workers has indicated an even wider association, on the basis of hypersensitivity between the rheumatoid type of arthritis and such conditions as acute disseminated lupus erythematosus, periarteritis nodosa, dermatomyositis and scleroderma. Their work may ultimately lead to a better appreciation of these hitherto obscure conditions. TBE ENDOCRINAL FACTOR The adrenals.-The experimental production by Selye and his co-workers of a polyarthritis, resembling histologically that seen in rheumatic fever and even in rheumatoid arthritis, following desoxycorticosterone acetate, demonstrates the role of the adrenal glands and has focused attention upon the endocrines. Urbach has even suggested that this may be an allergic reaction, i.e. the pathological lesions may be the clinical expression of an allergy to the adrenal cortex.
Thyroid.-As far as the thyroid is concerned the question arises whether the co-existence of hyperthyroidism in a rheumatoid subject is more than a coincidence. In the osteo-arthritic type of lesion the association of hypothyroidism is, in my experience, not uncommon. A syndrome of obesity, degenerative arthritis, and hypertension is frequently encountered in women at or about the menopause, such subjects also manifesting a raised blood cholesterol and a low basal metabolic rate. The response to thyroid medication is frequently dramatic.
The pituitary.-The part played by the pituitary and other endocrines is well seen in women. Rheumatic symptoms seem often to be exacerbated before the menses while during pregnancy there is frequently remission. I have no record of arthritis developing during pregnancy while Hench has described cases that have become pregnant as a therapeutic measure. The development of menopausal arthralgias with no joint changes is well recognized and usually responds to stilboestrol. The rheumatoid type of arthritis may occur at this age-period although a degenerative type of joint disease, such as the syndrome already described, is more usual.
The potential significance of the pituitary in relation to chronic rheumatism has received considerable attention and has raised hopes concerning X-ray irradiation of the pituitary in the treatment of rheumatoid arthritis. Over-activity of the pituitary has been incriminated in certain cases of chronic arthritis of the osteoarthritic type. In acromegaly an associated spondylitis is well known. In Cushing's disease joint lesions are known to occur. The relationship of acromegaly to pulmonary osteo-arthropathy has been noted by Fried in his work on lung cancer; he has made the interesting suggestion that -the diffuse pulmonary osteo-arthropathy found in some cases is probably due-to a dyspituitarism akin to acromegaly. In this connexion I would like to record the case of a man aged 55 referred to the Rheumatism Unit at St. Stephen's Hospital on account of pain, swelling and stiffness of both knees. Examination revealed a rheumatoid type of lesion with effusions into both knee-joints. The condition was complicated by a gross pulmonary osteoarthropathy with an ossifying periostitis of the radius, ulna, femora, tibie and fibule. The patient also had a clubbed nose. Examination of the chest showed a right upper lobe bronchial carcinoma. Almost immediately following the removal of the growth by a lobectomy performed by Mr. Brock his knee-joint' swellings began to subside, his fingers and nose became less clubbed, and now, after nearly two years, there is marked reduction of the subcutaneous tissue in the region of the terminal phalanages with practically normal fingers and toes. I have had two similar cases under my care.
Studies of joint anatomy, physiology, and pathology in relation to etiology.-Such studies of the joint cavities and their related structures are frequently necessary with special reference to the synovial membrane and fluid and articular cartilage. Further investigations may include the origin of synovial fluid, its function, its re-lationship to the circulating blood, the chemistry and cytology of various forms of arthritis, and, more generally, the metabolic activities of tissues taking part in the construction of joints, e.g. nutrition of the articular cartilage and respiration in articular cartilage: permeability of synovial membrane and articular cartilage are further problems awaiting the research worker. Each and all of these may contribute towards the ultimate goal of determining the exact etiology of this group of diseases. ENVIRONMENTAL 
FACTORS
The chronic rheumatic diseases have a long and extensive history. The skeletal remains of prehistoric man show that these diseases were among the hazards of the earliest human life-arthritis has, in fact, been discovered among the triassic dinosaurs. Studies of arthritis in wild animals show that rheumatism may develop not only when they are in captivity but also in their native habitat, occurring in both herbivorous and carnivorous animals.
Climate.-With regard to geographical distribution and climate it is generally accepted that chronic rheumatism is a disease of temperate climates and becomes diminishingly common as the equator is approached. On the other hand the interaction of dampness and rheumatism remains a controversial subject. Most probably damp has a deleterious effect on normal skin functions and may encourage catarrh and nasopharyngeal infections, thereby weakening resistance. In spite of this possibility, the general privation of trench life in Flanders from 1914-18 produced few cases of rheumatism among the troops. It is possible that damp surroundings may produce symptoms in a latent case of rheumatism, and although it is almost universally agreed that a damp house is detrimental to health it is not yet fully understood how it fosters the development of rheumatic disease. From a wide experience of the histories of rheumatic subjects I have known cases occurring in a damp house and becoming aggravated under such conditions but improving on removal to dryer surroundings. Damp, cold and other states of the atmosphere are believed to influence the development of rheumatic disease but Leonard Hill has often pointed out that dirt, artificially heated and ill-ventilated houses, overcrowding, &c., are more potent as causal factors than external weather conditions. Lack of a protective diet, as is seen in so many dietetic histories, may certainly be an accessory to the development of the disease although on the positive side there is no known specific diet. Social history.-The art of taking a complete history is emphasized as one of fundamental importance in the course of medical teaching, but the extent to which such instruction is practised in later life is a matter for conjecture. One is, in fact, led to wonder how many of us make a really detailed investigation of the daily habits and environment of our patients. We should discover the previous, the family, the social and environmental histories (including physical, mental, occupational, hygienic, and dietetic factors), all of which may be aetiologically significant. As Professor Henry Cohen stated in a recent Skinner Lecture: "Such inquiries alone can unmask the evolution of disease and significance of the present state as revealed by examination. The eliciting of an accurate history reveals the quality of the practising physician. It demands care and courtesy, time and patience: the failure to take careful histories is in no small measure an expression of the economic structure of the present-day practice of medicine with its resultant hurry."
The interdependence of social, environmental and clinical studies and the contribution which a trained health visitor or social worker can make to a better evaluation of causal factors has for long been appreciated in the sphere of tuberculosis. Ex-perience suggests the need for a comparable service in relation to the rheumatic diseases. Information so obtained makes it possible to assess the in-Proceedings of the Royal Society of Mediine fluence of social, domestic, physical, mental or industrial maladjustment in the origin and development of disease. It is not without interest to review the environmental factors obtained from social histories preceding the onset of disease in 100 cases of the rheumatoid type of arthritis between 1942 and 1944 (Chart I) and another 100 cases between 1944 and 1946 (Chart II) and also in relation to relapse of the disease in a third 100 cases (Chart III). The influence of finance, employment, housing, wartime problems, domestic, occupational, and psychogenic factors can be appreciated from these three charts. It will be noted that psychological factors are highest in both groups, that wartime problems are particularly marked on the second chart which covers the flying-bomb period when war strain was maximal. The effect of long hours is also marked in the 1944-46 group and from the occupational standpoint the incidence is seen to be extremely high among housewives (over 57%). Of 135 cases of rheumatoid arthritis under my care at the Leatherhead Emergency Hospital 62% (100 female cases) were housewives. Nevertheless, it is apparent that psychological problems are more outstanding than either employment or wartime problems. Physical trauma is, in my view, a major contributory etiological factor in the osteo-arthritic type of disease and careful inquiry will often reveal such traumata in relation to occupation. It will be seen that the average age range is fairly constant. The preponderance of women over men of all my in-patients and out-patients with a rheumatoid type of arthritis is roughly in the ratio of 3: 1. L. S. P. Davidson in a series of 270 cases found 70% females and 30% males. Among osteo-arthritics my figures at the Leatherhead Emergency Hospital also show a preponderance of females but this may well be due to the particular circumstances prevalent during the war. My general experience does not show so high a disparity between the sexes. As far as age is concerned, generally speaking, cases of the rheumatoid type are seen oftener at an age approaching 40 than at 20, and I have also had one female aged 78 and one male aged 74. I have noted that the more acute cases tend to occur in subjects of asthenic build, associated with marked wasting, the characteristic textbook description. The more insidious cases tend to occur in the higher agegroups; they may sometimes be quite robust, and I believe the 20 to 40 age-period of the textbooks requires a degree of modification. In my series only a few cases of the osteo-arthritic type have occurred before the age of 40; the age-period 40 to 60 and beyond of the textbooks is in keeping with clinical experience. The age-period in the non-articular group is very variable since this type may be primary, or secondary to another group.
Posture and body build.-Broadly speaking the tendency would seem to be for the younger rheumatoid subject (particularly where the onset is acute or subacute) to be of asthenic build while the older victim of degenerative joint disease is more often of robust hypersthenic build. Few patients have a perfect posture: of the thin narrow-chested individuals Osgood has said "their muscles are poor, their thoracic cages are narrowed, their diaphragmatic excursion is small, their abdominal viscera are sagged, the weight-bearing lines of their joints are not true, muscle tone is hard to maintain because the centre of gravity is disturbed". In the osteoarthritic hypersthenic build postural disturbance with dorsal kyphosis and lumbar lordosis and abdominal sag are by no means uncommon. Obesity with its traumatizing factor contributes to postural disturbance and the mechanical strain on weight-bearing areas has a marked repercussion on the locomotor system. In every case the body posture, standing and on locomotion, should be noted as a routine measure.
Hereditary predisposition.-In a series of 100 cases of the rheumatoid type of arthritis I found that 20 had a significant family history. The wtiological significance of a genetically inherited predisposition is noteworthy (both mentally and physically). To cite two recent cases: two sisters suffering from a rheumatoid type of arthritis have the disease localized in the knee-joints while a third sister has died of rheumatic carditis. Another female patient, aged 50, with the rheumatoid type of arthritis, has been nursing a crippled sister with advanced rheumatoid arthritis for four and a half years, and a younger brother has rheumatoid arthritis.
This constitutional susceptibility to disease is evident from the many reported instances of identical disease occurring in identical twins. Recognition of the underlying constitutional factors (inherent inferior joint tissues, impaired blood supply, body build, &c.) with the determining mechanism of varying susceptibility in the individual patient is secondary only in importance to external environmental factors.
Autonomic imbalance.-The conception of an autonomic nervous imbalance preceding by many years the onset of the disease is receiving growing recognition. Moreover, the psychogenic make-up of the patient may be intimately linked to the constitutional factor. Mitchell and I (1936), in studying a group of patients with chronic arthritis at the Order of St. John Clinic for Rheumatism, were impressed by the tendency towards morbid anxiety in many of the rheumatoid type, both prior to and following the onset of the disease. They were obviously more sensitive than usual to worry and emotional stress. An evaluation of the patient's psychogenic make-up in facilitating the onset of the disease, in impeding recovery, and in increasing the relapse incidence is important, although many observers have stated that subjects of degenerative joint disease are, on the whole, more placid and stable. This was contrary to our own experience, although genetic studies reinforced the view that the previous personality make-up largely predisposed the type of mental state following the illness. The relationship of mental states to physical dysfunction (i.e. the importance of endocrine autonomic dysfunction), and even to anaphylactic shock and the like have been described. It might be asked whether mental disturbance leads to organic disease in the arthritic subject. Our studies, as far as they went, did not permit a definite answer to this question. It seems likely, however, that both mental disturbance and organic disease are evidence of a general biological inadequacy.
Trauma.-With regard to degenerative joint disease a history of multiple minor or major physical traumata is often revealed, in contrast to the psychogenic traumata of the rheumatoid group but, as I have already stated, it is not the only precipitating factor. The inherent tendency to this form of arthritis is illustrated by the frequent incidence of the same condition in members of the same family. In such circumstances, with inferior cartilaginous and bone structure, the degenerative influence of trauma can be readily appreciated. Furthermore, disturbed body postures, obesity and occupational trauma, endocrine and metabolic factors may all aggravate the degenerative process. Senescence alone cannot be regarded as a causative agent having regard to those who, by reason, perhaps, of an inherited relative immunity, escape the disease.
Non-articular rheumatism.-Finally, I must refer to non-articular rheumatism, the so-called fibrositis. This condition has a symptom complex which includes pain, stiffness, and limitation of movement which can occur as a manifestation of psychoneurotic illness. The term was orginally introduced by Garrod in 1904 and has since been applied to so many maladies differing in a'tiology and pathology but sharing a common symptomatology that some American workers have asked whether fibrositis does, in fact, exist as a clinical entity. Broadly speaking, however, a clinical definition of fibrositis would be an acute, subacute, or chronic nonsuppurative condition characterized by pain and stiffness, especially on movement, affecting the fibrous origins, insertions, and aponeuroses of muscles, subcutaneous and deep fascia, ligaments, tendons, supporting tissues of certain nerves, and fibrous portions of joint capsules. The primary form of fibrositis is unaccompanied by any other recognized disease, while the secondary form it may also take may be an accompanying process in rheumatic fever, the rheumatoid and osteo-arthritic types of chronic arthritis, gout, certain pyrexial illnesses, &c. Since the aetiology is unknown such factors as occupation, climate, exposure to damp and cold, trauma and fatigue (mental or physical), diet, postural disturbance, metabolic, endocrine, microbic and focal infection may singly or jointly be significant. Time will only permit me to refer briefly to certain biographical studies which my colleagues and I have made during the war on civilian and military sufferers of so-called fibrositis at a Rheumatism Unit at St. Stephen's Hospital and at the Leatherhead Emergency Hospital, studies considerably extended since our original report published in 1942. I would like to preface these remarks by a few observations on Halliday's studies of insured persons who had been certified as unfit for work by reason of nonarticular rheumatism. Heemphasized that at least 40% were, in fact, incapacitated not by rheumatism but by psychoneurotic illness. Psychogenic muscular pain as an outward manifestation of acute or chronic emotional disturbance, causing autonomic disturbances and vascular instability with ischaemia or muscle spasm, is well recognized. We ourselves have been struck with the association of physical disablement and emotional psychoneurotic disturbances in cases of fleeting bodily pains which have not responded to several months of routine treatment. Of 50 cases labelled "fibrositis" all of whom had been ill for more than three -months, we found (Ann. rheum. Dis. 1942) that 35 showed significant psychological disorders, 25 showing hysterical features, 7 suffering from anxiety states and 3 from depressive states. We noted a broad distinction between true and psychogenic fibrositis to the effect that in the organic form the pain was localized and could be reproduced by palpation, tension, contraction, or stretching in the affected area. The 35 psychogenic cases, on the other hand, complained of fleeting pains all over the body. In some cases of long-standing organic fibrositis the onset may well have been influenced by psychogenic factors which may also have exacerbated and prolonged the condition.
It was, however, particularly noteworthy that psychological abnormalities were absent even in cases of long standing where the complaint could be sufficiently explained by gross structural lesions.
In psychogenic fibrositis the muscles serve as defence and attack in the struggle for existence and internal tension is most easily released by muscular action. Hence, if the external expression of aggressiveness in the form of muscular action is inhibited by repressing forces operative in the individual, muscular tension may result and is felt by the individual as pain and limitation of movement. This is commonly interpreted as fibrositis but I feel that the subject is at least comparable in importance to the so-called effort syndrome. This is now generally recognized as a psychoneurotic disability with a physical manifestation in the cardiovascular system, whereas the basis of certain so-called rheumatic pains is manifested physically in the locomotor system. Our work has received adequate confirmation by Flynd and Stuart Barber studying certain R.A.F. personnel.
It is often difficult to differentiate organic from psychogenic fibrositis but the following criteria, although not foolproof, are helpful:
(1) Pain and local tenderness.
(2) Reproduction of symptoms by pressure on tender focal points.
(3) Presence of nodules (which may be painful or painless). It should be noted that nodules are not infrequently felt in the course of routine examinations in subjects who are quite free from symptoms.
(4) The relief of symptoms on injections of novocain into trigger areas. It must, however, be recognized that pain of a prolapsed disc, for example, or a spinal tumour with reflex lumbar spasm simulating lumbar fibrositis may be partially relieved by novocain infiltration.
SUMMARY
(1) The problem of the etiology of the chronic rheumatic diseases with their wide systemic and local manifestations is essentially one for the general physician with a special interest in this sphere, and the general practitioner in consultation with a team of expert colleagues.
(2) The influence of various etiological factors has been briefly assessed and reviewed.
(3) The development of etiology in relation to environmental studies (biological, physical, occupational, and mental) and socio-medical investigations has been emphasized.
(4) A complete rheumatism cervice, visualized in the National Health Service, comprehends specialized rheumatism units, suitably placed according to the needs of the population, a plan analogous to the proposed tuberculosis and chest service. These units should, wherever possible, be centred in the atmosphere of a general teaching hospital with all its available ancillary services, linked also to an adequate number of beds in country hospitals run on sanatorium lines. In such institutions underand post-graduate teaching, co-ordinated research as well as treatment should be their primary function. In this way more favourable conditions for Dr. G. D. Kersley: If osteo-arthritis is excluded from the discussion, the remainder of the rheumatic syndromes have certain points in common. They are all affections involving any or all of the mesodermal structures of the body and no others. All may apparently be caused by, or an attack be. initiated by, a large number of common factors. In none of the syndromes has a specific infection been proven, though they are liable to occur during or after nearly any infection.
The only theory of aetiology which appears to cover the known facts is that rheumatism is caused by "an altered reaction of the macro-organism to an invasion by a foreign protein". Such a theory immediately raises four questions:
What is the altered reaction and what evidence is there that such a state exists; how can it be brought about and what are the foreign proteins which may be responsible?
(1) Supposing the altered reaction be classified as a type of sensitization, what does this necessitate immunologically? Sensitization is "a state of potential toxicity due to an intracellular antigen-antibody reaction". For this reaction to occur there are two requisites, namely, cell-fixed antibody and insufficient circulating antibody to neutralize the antigen.
(2) What evidence is there to suggest that such a state of sensitization occurs in rheumatism?
(a) Experimentally it has been shown (Roessle, 1936) that the local tissue reaction in sensitized animals is mesodermal only and resembles in many ways the rheumatic granuloma. Moreover, the reaction may b-localized 'to a particular area by hyperemia, trauma or fatigue (Klinge, 1929) , frequent factors concerned in localizing rheumatic and gouty phenomena.
(b) Rheumatic pains frequently occur during the course of scarlet fever immunization (Rhoads and'Afremow, 1943).
(c) When rheumatism develops as the apparent result of an infection there is usually a lag or incubation or sensitizing period of some two weeks between the onset of the infection and the first rheumatic symptoms.
(d) Abnormally slow immune body response has been shown to occur when rheumatic subjects are infected with the hemolytic streptococcus (Coburn and Pauli, 1939) and a similar slow response was suggested by Levinthal's work (1939) with yeast vaccines in rheumatoid patients.
(e) The response of some rheumatic conditions, to salicylates and the absence of their response to sulphonamides or penicillin, except in long-continued prophylactic doses, can again be used as suggestive evidence in favour of a sensitivity factor in the rheumatic state.
(3) What factors may contribute in producing a susceptibility to sensitization? There may be a hereditary predisposition, best seen perhaps in gout and also in rheumatic fever, where Wilson suggests a mendelian factor is concerned. Alternatively, immunity, i.e. the presence of antibody in the blood-stream, may be depressed both by chronic infection, fatigue, exposure and climatic conditions and also by upset of the autonomic nervous system due to worry or shock-all common factors in initiating or aggravating the rheumatic state.
(4) What are the foreign proteins that may become antigenic in this sensitivity reaction? They may be exogenous in the shape of bacteria or their products, certain foods or even drugs (e.g. the sulphonamides) or in some cases they may perhaps be endogenous products liberated by physical microtraumata. Instances of the latter are-chills; excessive fatigue and the repeated traumata which at first produce a monarticular arthritis. The arthritis may suddenly spread to many joints, taking on the character of a typical polyarthritis. The effect of such allergens is best exemplified and studied in the clear-cut attacks occurring in gout.
In the normal individual the response to infection consists of the production of antibodies in the serum before and in excess of any cell-fixed antibody (fig. 1) . In "rheumatism" caused by acute infection or by a food or drug allergy, it is suggested that the serum antibody response is slow (Coburn and Pauli, Levinthal) so that, for a time, cell-fixed antibodies come into play causing an acute attack of arthritis or fibrositis (fig. 2) . With a chronic infection or endogenous sensitization the immune body response may gradually become depressed so that the serum antibodies fall off, uncovering those that are fixed intracellularly, thus producing a chronic rheumatic state ( fig. 3 Dr. Ernest Fletcher stressed the point that rheumatic fever and rheumatoid arthritis may be extremely difficult to separate clinically and related a case in which it had been impossible to do so until the case came to autopsy.
With regard to the question of allergy in chronic rheumatism, he mentioned Cooke's recent work in which he described two types of clinical allergy, the "immediate" and the "delayed" type. In the immediate type the skin test becomes positive very rapidly and a passive transfer of skin-sensitizing antibodies occurs, i.e. Prausnitz-Kustner phenomenon is present.
The delayed type has a fairly constant incubation period but the skin test is negative and passive transference does not occur. Confusion between these two types has led to the use, and abuse, of skin tests and a good deal of error.
With regard to focal sepsis, the figures were very variable throughout the world but in a series of 254 cases of rheumatoid arthritis and 253 cases of osteo-arthritis, the percentage of cases rendered symptom free at the end of five years was 2-3 and 03.
Dr. W. R. Thrower said that he welcomed Dr. Kersley's contribution to the discussion because it was a real attempt< to obtain an understanding of the essential pathology of rheumatism which for so long had been influenced by dogma and loose thinking. The fact that Dr. Kersley had suggested that rheumatic disorders were essentially a disturbance in mesoblastic structures was very reasonable when it was remembered that other embryological systems of the body had their own peculiar disorders, brought about usually by microbes which had a predilection for them. For instance, epiblastic structures were principally attacked by coccal infections and hypoblastic structures by bacillary infections. A reactive phase due to allergy or allied conditions might well occur in the mesoblastic system, the clinical features depending on which part was primarily involved. In the other disorders mentioned, localized manifestations often appeared, but the basic principle remained.
He hoped that this new concept of the rheumatic disorders might serve at least as a basis for a better understanding of the fundamental pathology of rheumatism to replace the numerous explanations now offered. It was only after a true appreciation of the cause of rheumatism that satisfactory control and treatment would be possible.
Dr. W. Annandale Troup: In my opinion one of the commonest causes of rheumatism in its various manifestations is chronic nasal catarrh and sinusitis. The profession as a whole quite erroneously informs the patient that there is no cure for these conditions and the patient drifts on from year to year using nasal drops and solutions in atomizers. Chronic nasal catarrh and sinusitis can be alleviated and cured by physical methods of treatment. By this I mean treatment by means of the Kromayer mercury vapour lamp and adjuvant physical methods. Over the last twenty years I have treated a great number of such cases. One invariably notes that the secondary toxemic manifestations of rheumatism, which are invariably present in cases of long standing, subside and in the majority of cases disappear as the result of the successful treatment of the primary -focus.
Operations for sinusitis, particularly if repeated, almost invariably lead to a lighting up of the rheumatic symptoms. The late Mr. Watson-Williams in his book "Chronic Nasal Sinusitis and its Relation to General.Medicine" devotes several piges. to chronic nasal sinusitis as an aetiological factor in the causation of various forms of rheumatism. Intestinal toxiemia, so frequently cited as a cause of rheumatism, is treated, but the chronic nasal catarrh which in many cases causes this is left untouched. Again, infected tonsils may be removed but the chronic catarrh which caused the infection is left untouched.
The enlightened treatment of chronic nasal catarrh and sinusitis would result in a marked reduction of the incidence of rheumatism.
Dr. W. Ganado: In brucellosis there is a very high incidence of arthritis, towards the end of the disease; indeed its occurrence before the sixth week is a rarity. This time-interval has suggested that sensitization is the cause of the arthritis, but the serum agglutinins are still at a high titre even when the arthritis occurs. It is possible that the antigen(s) causing the arthritis is different from the antigen producing agglutination. To argue from analogy is always unsafe especially when other presumptions are also involved. It is suggested that investigations on the aetiology of chronic rheumatism should include investigation for antigens that give other tests apart from agglutination. ADDENDUM SECTION OF MEDICINE-MEETING ON NOVEMBER 26, 1946 Discussion: "Birth Control: Some Medical and Legal Aspects" The following paragraph was unavoidably omitted from the report of the Discussion in the Proceedings for December 1946, page 51, vol. 40.
Dr. Eustace Chesser: It is a disconcerting fact that doctors seem unable to consider, far less discuss, sex and contraceptive technique without their views being highly coloured by their own emotional make-up.
Mr. Green-Armytage has given us.a very good example of "wishful thinking" when he states that in many Centres in the country, young girls are fitted with birth control "gadgets". Surely, he must be aware that nothing could be further-from the truth.
Mr. Aleck Boume is obviously not immune from this emotional bias-to wit his criticism of the Grafenberg or silver ring. -For example, what evidence has he for asserting that the ring acts as an abortifacient? Particularly when he himself states that he has delivered two women of full-term babies with th* ring in utero?
What evidence has he for stating that the ring per se can produce a salpingitis? Surely, he must appreciate that such an infection can only be resultant on the operation for the insertion of the ring. If this is done with skilled hands, and under proper aseptic conditions, the risk of infection is certainly no greater than that following any minor operative procedure.
I think it is time it was realized that contraceptive technique is not merely a question of appliances or "gadgets"-but something much more subtle-personalities. In this mechanical age the latter fact has all too often been ignored.
